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Identify Key Mitochondrial Autophagy Genes in Schizophrenia
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[ Abstract] Objective To utilize single—cell and peripheral blood transcriptomic data from 3D brain
organoids, combined with machine learning, to analyze the role of mitochondrial autophagy genes in schizophrenia
( SCZ) . Methods By integrating two machine learning algorithms, we identified differentially expressed
mitochondrial autophagy-related genes between schizophrenia patients and healthy controls using peripheral blood
RNA sequencing data. The relationship between mitophagy gene, immune cells and inflammatory factors was further
explored. Comprehensive single—cell analysis was used to explore the signaling pathways and specific transcription
factors based on mitophagy genes. Results  Using machine learning, seven key mitophagy genes expressed in
schizophrenia patients were identified. Based on Mitoscore analysis, at the single—cell level, neurons with high

mitochondrial autophagy activity ( Mitohigh_Neuron) formed new interactions with endothelial cells via the SPP1
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signaling pathway. Conclusion This study identified two subtypes of mitophagy and seven key mitophagy genes in

schizophrenia, providing new insights into the pathogenesis of the disease.
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Fig. 1 Analysis of 24 mitochondrial autophagy genes expressed in SCZ
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Fig. 2 Diagram of mitophagy gene interactions

A: 24022 AR IR A WESE N B IET s B 6 A 32 AR IR LRI R [ ERE N A FAURT; €2 CSNK2B 5 TOOMA40 F A

¥tk D: CSNK2B 5 TOOM20 WY AH G ; E: CSNK2B 5 MAPILC3A (A 6E; F: CSNK2B 5 MAPI1LC3B MY AH G ;

G: CSNK2B 5 MFN1 fy+H3E



28 B W ER K¥¥%4k https://kyxuebao.kmmu.edu.cn 46
A c: B

gene OR (95% Cl)
CSNK2B | 10.66 (2.73 to 45.87)
TOMM40 — 2.77 (0.54 to 14.54)
MAP1LC3B —+—— 1.12 (0.24 to 5.41)

H ° MFN1 '1:7 0.40 (0.04 to 4.07)

§ CSNK2A2 : 3.27 (0.52 to 21.45)

31 PGAMS il 0.00 (0.00 to 0.07)
ATG12 e 1.76 (0.61 to 5.34)
% ﬁ ﬁ &

T T T
0 05 oo
Spachicity

B3 ETHNHRFIREGN 7 ANXBERAFEREEZIIMNISEEITN ORE

Fig. 3 Diagnostic model established based on seven key mitochondrial autophagy genes obtained through machine learning

and their OR values
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